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Complementary and alternative medicine in cardiovascular disease:
what is the evidence it works?

Despite advances in prevention and treatment over the
past 20 years, cardiovascular disease remains a leading
cause of death and disability. This article reviews coen-
zyme QI0, hawthorn, complementary chelation, and
ginkgo biloba, some of the most common treatments
patients ask about and use for cardiovascular diseases.

Methods
For Coenzyme Q1O and hawthorn, MEDLINE, BIO-
SIS and Cochrane databases were reviewed alongwith ref-
erences ofretrieved articles and personal files ofthe author.
Languages were restricted to English and German.
Articles discussed reflect often cited references, not an
exhaustive review. The discussion of chelation therapy
summarizes a review of studies identified using MED-
LINE (1966-1996) andCISCOM (1996) bibliographies
of relevant papers and suggestions from six experts and
national societies. For the Ginkgo biloba for peripheral vas-
cular disease, literature searches located eight random-
ized placebo-controlled double-blind trials that met
inclusion criteria.

Coenzyme Qio
Coenzyme Q10 is used widely in Japan, Europe, and
elsewhere for a variety of purposes, but especially for
cardiac disease. It is a fat-soluble, vitamin-like sub-
stance, structurally similar to vitamins E and K. It is
one of many agents called ubiquinones, so named
because of their presence in almost all cells of the

* Coenzyme Qio and hawthorn merit further investiga-
tion to determine what benefits, if any, they offer
beyond best present therapies for cardiac ischemia and
heart failure.

* The few studies of best design do not support the use
of chelation therapy for cardiovascular disease.

* Ginkgo biloba is at least as effective as pentoxifyline
for treatment of claudication, and further investigation,
perhaps in combination with exercise, is warranted.

* Dietary supplements manufactured in the United States
are of inconsistent purity and potency, making it
difficult for physicians to advise their patients about
how to purchase and use them.

human body. Its endogenous forms serve as essential
cofactors and participate inATP production within the
mitochondria, oxidative phosphorylation, and antiox-
idation in membranes.1

Coenzyme Q10 is undergoing investigation as a
treatment for diverse disorders such as Parkinson's dis-
ease and mitochondrial myopathies and for its effects
on lipoprotein (a).24 One of its most common uses,
however, is as adjunctive therapy in the treatment of
cardiovascular disease, where it has been studied for
improvement of left ventricular pump function and
reduction of the signs and symptoms of ischemia. A
recent MEDLINE search (July 1999) for the term
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"coenzyme Q10" revealed 780 articles, yet only recent-
ly has investigation focused on clinical outcomes.

In 1985 a randomized double-blind placebo-con-
trolled crossover trial of 12 patients with stable angina
pectoris used multistage treadmill exercise tests to eval-
uate the frequency of angina, nitroglycerin consump-
tion, and exercise time to defined ST-segment
depression.5 Both the time until ST-segment depres-
sion and total exercise time increased significantly with
coenzyme Q10, whereas there were trends to a fall in
the frequency of angina at rest and nitroglycerin con-
sumption in the treated group compared to controls. No
comparison of the postrandomized groups was offered.

Nitroglycerin was the only cardioactive medication
allowed. Two points that could lead to underestima-
tion oftreatment were the small number ofpatients and
the relatively small dose ofcoenzyme Q10 (50 mg tid).
Also of concern was the lack of a washout period
between treatment and placebo. Lastly, increased serum
coenzyme Q10 levels related significantly to the
increased exercise duration; and ST-segment depres-
sion, heart rate, and pressure-rate product showed no
differences at the same and maximal workloads.
No patients dropped out; one treated patient reported
loss of appetite. The authors suggest that coenzyme
Q10 may be a safe and promising treatment for angi-
na pectoris.

Chello et al. studied the effects of oral coenzyme
Q10 taken perioperatively on reperfusion injury
associated with coronary artery bypass grafting.6 They
randomly divided 40 patients undergoing elective
surgery to a coenzyme Q10 group (150 mg/day) or con-
trol group, presumably receiving routine care only.
The study was not completely blinded. They sampled
arterial and coronary sinus concentrations of creatine
kinase and other indicators ofischemia at several inter-
vals perioperatively. They also observed incidence of
postoperative ventricular arrhythmias and dopamine
requirements. The authors report significantly lower
enzyme levels in the treated group, along with signifi-
cantly fewer arrhythmias and lower doses ofdopamine
required for inotropic support.

The authors conclude that coenzyme Q10 pretreat-
ment inhibits perioperative lipid peroxidation, possi-
bly decreasing sensitivity ofthe sarcolemma to ischemic
challenge and reducing complications as noted.
A 1993 study by Morisco et al. randomized 641

patients with New York Heart Association (NYHA)
functional class III and IV to receive placebo or coen-
zyme Q10 (2mg/kg/day) in a one-year double-blind
trial.7 They reported significantly fewer hospitalizations
for worsening heart failure in the treatment group and
significantly fewer episodes ofpulmonary edema or "car-
diac asthma." Randomization was computer generated

and most patients were already taking digoxin,
angiotensin converting enzyme, or diuretics.

In 1998 Singh et al. reported protective effects ofcoen-
zyme Q1O in patients with acute myocardial infarction
if given within 3 days of onset ofsymptoms and contin-
ued for 28 days.8 They randomized 73 patients to coen-
zyme Q10 (60 mg bid) and 71 patients to placebo. The
authors reported a significant decrease in angina pectoris,
total arrhythmias, left ventricular function, cardiac deaths,
and nonfatal infarction in the treated group compared
to placebo.

The study was generally well designed. No patients
on entry used beta blockers, and the coenzymeQ10 group
had significantly more current smokers and patients using
nifedipine.
A recent study by Watson et al. evaluated quality of

life (using the Minnesota "Living With Heart Failure"
questionnaire), right heart pressures, cardiac output, and
echocardiographic left ventricularvolumes at baseline and
after treatment phases of coenzyme Q10 or placebo.9
Thirtypatients with ejection fraction 26 +/-6% were ran-
domized to a double-blind crossover trial, with 3-month
phases and 1-week washout in between phases. Notably,
patients were clinically stable on the maximum tolerated
doses ofangiotensin-converting enzyme (ACE) inhibitor
therapy; 24 were taking digoxin, 28 furosemide, and 25
hydralazine and/or nitrates. The authors found no
improvement in resting left ventricular systolic function
or quality of life in the coenzyme Q10 group despite a
twofold elevation ofserum drug levels.

The study was small but generally well designed.
Patients were recruited from a heart failure and trans-
plant unit.

Other studies have reported the benefits of coen-
zyme Q10 for improved inotropy, vasodilatation, exer-
cise response, and NYHA class,"0-2 but they have often
been limited by sample size, study design, or methods
ofmeasuring left ventricular response. Coenzyme Q10
has greatest bioavailability in a soybean oil preparation,
and the usual oral dose varies from 100 mg to 600 mg
daily in two or three divided doses. It has been well tol-
erated in clinical studies, with no serious side effects and
infrequent reports of nausea, loss of appetite, epigas-
tric discomfort, and diarrhea."3 Of concern, however,
are recent reports of a possible association between
coenzyme Q1O and decreased responsiveness to war-
farin.'4'15 Compared to other dietary supplements,
coenzyme Q1O is expensive. Whether coenzyme Q10
offers benefit beyond present therapy is unknown.
Clearly it should not be used in place of conventional
treatments that have demonstrated effects on cardiac
function and long-term outcome, but it deserves fur-
ther evaluation as a safe adjunct in the management of
cardiac disease.
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Hawthorn
Hawthorn is commonly prescribed in Germany for New
York Heart Association Class I and II patients. The flow-
ers, leaves, bark, and red fruit all have been used for med-
icinal purposes. They contain oligomeric procyanidins
and flavonoidsl6 that may affect the heart in part by inhi-
bition of angiotensin-converting enzymes.

Chinese herbal literature records early use ofhawthorn
species for a variety of medical problems, and hawthorn
was observed to be of benefit for dropsy in 17th-century
England. It has been recorded in numerous herbal phar-
macopoeia but is notably absent from recent literature
reviews.1718 There are few summaries of the present
knowledge base regarding hawthorn.19'20

Schmidt et al. studied 78 patients in a randomized
double-blind placebo-controlled trial of hawthorn ver-
sus placebo.21 They evaluated the patients' working
capacity by bicycle ergometry at the onset of the trial,
at 28 days, and at 56 days. They also noted blood pres-
sure, heart rate, and clinical symptoms as reported by the
patients. This study was important because it used a larg-
er dose of hawthorn (600 mg/day) than similarly
designed studies with less impressive results. The ran-
domization and blinding processes are clear and well
described, and the study's few dropouts are itemized
and probably of no relevance. The patients were not
allowed to take ACE inhibitors, beta-blockers, calcium
antagonists, long-acting nitrates, cardiac glycosides, or
other cardiac medications (except long-standing diuret-
ics) during the study.

The authors found significant improvement in maxi-
mal work capacity in the treatment group versus placebo,
and work capacity continued to improve throughout the
study. Clinical symptoms (fatigue, dyspnea, lack of vital-
ity) also improved significantly and were accompanied by
reduction of the systolic blood pressure (with no change
in diastolic) and decrease in heart rate. The medication was
well tolerated. It would be helpful to know patient beliefs
about whether they were receiving treatment or placebo,
and whether they participated in other exercise outside of
the study.

Most ofthe research on hawthorn has been performed
in Germany, and results from a number of randomized
double-blind placebo-controlled trials of variable quali-
ty have been published. A review from 1996 summarized
eight placebo-controlled trials of hawthorn for conges-
tive heart failure (NYHA I_III).22 All of these studies
showed benefits beyond placebo and no more adverse
events than placebo. It was concluded that "crataegus is
an effective and safe treatment for this indication."

Whether hawthorn can offer benefit in addition to or
beyond current best treatment with conventional thera-
py (ACE inhibitors, beta-blockers, etc.) is not known.
There are no long-term outcome data to compare car-

diac events, for example. Hawthorn probably has less
inotropic effect than digoxin, but it also has an excellent
safety record. Excessive doses are associated with hypoten-
sion and sedation.13 Patients who choose to use hawthorn
in addition to digoxin should be closely monitored to
avoid overdose.

Chelation therapy
So-called "chelation therapy" for cardiovascular disease
has long been a source ofcontroversy. Numerous lay books
advocate its effectiveness in treating systemic atheroscle-
rosis, and patients often speak of it enthusiastically.23'24
It is advocated as an alternative to revascularization pro-
cedures, available in hundreds ofclinics around the coun-
try, and practiced by physicians who may belong to
organizations such as the American College for Advance-
ment in Medicine or the American Board of Chelation
Therapists. Patients generally undergo one to three intra-
venous treatments per week for up to 40 sessions, at a
total cost of $3000 to $5000.
When given intravenously, ethylene diamine tetra-

acetic acid is known to extract minerals from the cir-
culation. There is no in vitro or in vivo evidence to
support the contention that atherosclerosis is improved
with chelation therapy through regression of calcium-
laden plaques.

Numerous unblinded and uncontrolled studies have
been performed, many ofwhich claim decreased symp-
toms of ischemia and claudication after treatment.25
Proper randomization, blinding, and controls are cru-
cial, however, as many vascular disease and postmyocar-
dial infarction patients are highly motivated to improve
their diets, increase exercise, and alter stressful lifestyles,
all ofwhich may affect the course of disease. For exam-
ple, in one study of chelation for peripheral vascular dis-
ease, 60% of the control group reported improvement
in walking distance.26
A 1997 review of the few available randomized dou-

ble-blind placebo-controlled trials ofchelation for periph-
eral vascular disease did not support the results ofpoorly
designed studies. Three trials (four papers) were analyzed.
Outcomes evaluated included walking distances, ankle/
arm blood pressure, angiogram results, and transcuta-
neous oxygen tension. The trials included 10, 153, and 30
patients, and none showed efficacy beyond placebo.27

Only two randomized controlled trials relating to
chelation for coronary heart disease are available.28,29 Both
show no benefit in terms of objective signs or subjective
improvement over and above placebo.

Chelation has been associated with causing renal
problems, hypocalcemia, and death. Long-term conse-
quences of chelation, such as possible osteoporosis, are
unknown. There is presently little data and minimal the-
oretical basis to support randomized controlled trials.
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Ginkgo biloba
In the United States, Ginkgo biloba is presently one of
the most popular herbal remedies. It has a multitude of
pharmacological effects, with a potential for alleviating
circulatory problems.3" It is licensed in Germany for the
treatment of intermittent claudication. A systematic
review ofall randomized placebo-controlled double-blind
trials on the subject summarized the evidence of eight
trials that met inclusion criteria.31 Four of them showed
a significant difference in the increase of painfree walk-
ing distance in favor ofginkgo (weighted mean difference:
36.6 meters, 95% Cl 28.8-43.9). Statistical pooling of
the datayielded aweighted mean difference of32.5 meters
(95% Cl 22.1-42.8). Adverse effects were infrequent,
mild, and transient. Interestingly, this meta-analytic result
compares favorably to that achieved in a recent meta-
analysis for pentoxifylline.32 Ginkgo biloba has platelet-
inhibitory activity, and physicians should be wary of its
use in patients taking anticoagulants.

Other approaches
The Dean Ornish program oflifestyle and dietary changes
has been studied systematically and may help in the sec-
ondary prevention of cardiovascular disease.33 Vitamin
E is beginning to appear useful as adjunctive therapy for
secondary coronary heart disease prevention, possibly for
primary prevention, although the American Heart Asso-
ciation does not yet recommend its routine use.34
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Beware of burns from ice packs Ice pack<s can be just as damaging as hot water bottles if they are applied directly to the skin, warn two
plastic surgeons from the UK (British Journal of Sports Medicine 1999;33:278-279). A 59 year old woman in their care sustained a partial
thickness burn to the calf after a gym instructor told her to rest it on an icepack for 20 minutes. Freezing and compressing the skin at the
same time is asking for trouble, they say, so always put something between the ice and the skin.
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